Characterization of the specificity of arginine-specific gingipains from Porphyromonas gingivalis reveals active site differences between different forms of the enzymes.
Porphyromonas gingivalis is a pathogen associated with periodontal disease, and arginine-specific proteases (gingipains-R) from the bacterium are important virulence factors. The specificity of two forms of gingipain-R, HRgpA and RgpB, for substrate positions C-terminal to the cleavage site was analyzed, and notable differences were observed between the enzymes. Molecular modeling of the HRgpA catalytic domain, based on the structure of RgpB, revealed that there are four amino acid substitutions around the active site of HRgpA relative to RgpB that may explain their different specificity. Previously, differences in the ability of these two gingipain-R forms to cleave a number of proteins were attributed to additional adhesins on HRgpA mediating increased interaction with the substrates. Here, purified RgpA(cat), the catalytic domain of HRgpA, which like RgpB also lacks adhesin subunits, was used to show that the differences between HRgpA and RgpB are probably due to the amino acid substitutions at the active site. The kinetics of cleavage of fibrinogen, a typical protein substrate for the gingipain-R enzymes, which is bound by HRgpA but not RgpA(cat) or RgpB, were evaluated, and it was shown that there was no difference in the cleavage of the fibrinogen Aalpha-chain between the different enzyme forms. HRgpA degraded the fibrinogen Bbeta-chain more efficiently, generating distinct cleavage products. This indicates that while the adhesin domain(s) play(s) a minor role in the cleavage of protein substrates, the major effect is still provided by the amino acid substitutions at the active site of rgpA gene products versus those of the rgpB gene.